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Severe flooding occurred in Texas, several people were killed in Ohio by flooding which was much less severe than that in Texas, and 
heavy rains fell in both Ohio and southern Michigan on May 31. 

Drought continued in parts of the West and Midwest, but most of the East was wet, and water-withdrawal and water-use restrictions ended 
in New York City and the Delaware River basin. 

Streamflow was in the normal to above-normal range at 74 percent of the reporting index stations in southern Canada, the United States, 
and Puerto Rico during May, compared with 76 percent in those ranges during April. Total May flow for the index stations in the 
conterminous United States and southem Canada was 2 percent above median after a 5 percent increase in streamflow from April to May, 
and 48 percent more than flow during May 1988. Below-normal range streamflow occurred in 18 percent of southern Canada and the 
conterminous United States during May compared with 13 percent during April. New monthly extremes occurred at 21 index stations during 
May, 6 lows and 15 highs, compared with four new extremes last month. 

May streamflow ranged from 36 percent below median to 54 percent above median in five areas affected by drought in 1988. Flow 
decreased from that during April in Califomia and the Northem Great Plains, but increased from that during April in the other three areas. 

The combined flow of the 3 largest rivers in the lower 48 States--Mississippi, St. Lawrence, and Columbia--was 11 percent below median 
and in the below-normal range during May. 

Monthend index reservoir contents were in the below-average range at only 25 of 100 reporting sites. Contents of the New York City 
reservoir system increased into the average range for May. There were only 6 reservoirs (with normal maximum contents of at least 
1,000,000 acre-feet) with monthend contents in the below-average range and lower than last year. 

Mean May elevations at the four master gages on the Great Lakes (provisional National Ocean Service data) were in the normal range on 
all four lakes. 

Utah’s Great Salt Lake declined 0.15 foot, is 0.30 foot below the seasonal high, and is also 2.60 feet lower than at the end of May 1988. 





SURFACE-WATER CONDITIONS DURING MAY 1989 


In Texas, severe flooding was caused by heavy rains, 
mostly in the central and eastern parts of the State. Although 
peak flood stages of May 18 exceeded those previously re- 
corded at 14 stream-gaging stations, peak discharges had either 
not been determined or were less than those of record at 13 of 
the 14 stations. The severity of the floods in the Houston area 
(13.56 inches of rain during the month, 7.78 inches in one 24- 
hour period) is shown by data from Whiteoak Bayou where both 
the stage and discharge of record (April 1972, 52 years of 
record) were exceeded, by 0.61 foot and 700 cubic feet per 
second (cfs), respectively. Flooding also occurred in Ohio after 
heavy rains on May 25-26, but was much less severe, with 
recurrence intervals of no more than 25 years and no record- 
breaking peaks, except on Sevenmile Creek at Camden (20 
years of record), where the stage was about 6 feet higher than 
that of the highest previous flood. However, several people 
were killed when a temporary bridge over the Great Miami 
River near Miamitown was washed out by the floods, and two 
other people were killed, one in Hancock County, the other in 
Clark County. Heavy rains fell in both Ohio and southern 
Michigan on May 31. 

Drought continued in parts of the West and Midwest, but 
most of the East was wet, as indicated by the occurrence of new 
May lows west of the Mississippi River and new May highs in 
the East at index stations. On May 12, water-withdrawal and 
water-use restrictions ended in New York City and the Dela- 
ware River basin after 6 inches of rain fell May 1-11, bringing 
contents of the New York City reservoir system above the 
drought warning level. 


Streamflow was in the normal to above-normal range at 74 
percent of the 190 reporting index stations in southem Canada, 
the United States, and Puerto Rico during May, compared with 
76 percent of 191 stations in those ranges during April, and 54 
percent of 191 stations in those ranges during May 1988. Total 
May flow of 3,163,100 cfs for the 180 reporting index stations 
in the conterminous United States and southern Canada was 2 
percent above median after a 5 percent increase in streamflow 
from April to May, and 48 percent more than flow during May 
1988. Below-normal range streamflow occurred in 18 percent 
of southern Canada and the conterminous United States during 
May compared with 13 percent during April. 

New monthly extremes (table on page 4) occurred at 21 
index stations during May. There were 6 lows (5 west of the 
Mississippi River and 1 in Puerto Rico) and 15 highs (all in the 
East), compared with four new extremes last month. (Editor’s 
Note.—Several of the new extremes listed are within a few 
percent, or less, of the old highs. These data are provisional.) 
The hydrograph for Saline River near Russell, Kansas, where 
flow was the lowest for May in 37 years, shows a 26-month 
decline similar to that for the Grand River near Gallatin, 
Missouri, published last month. Both hydrographs are indica- 
tive of the prolonged drought in the central Great Plains. The 
new May high on the Delaware River at Trenton, New Jersey, 
ended five consecutive months of below-normal range flow as 
flow increased by 151 percent from April to May: a sharp 
contrast with the 45 percent decrease in the median from April 
to May. Hydrographs for the 21 index stations are on pages 5- 

(Continued on page 9) 
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SUMMARY OF MAY 1989 STREAMFLOW 
FLOW RANGES 
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NEW EXTREMES DURING MAY 1989 AT STREAMFLOW INDEX STATIONS 





Station 
number 


Previous May 
extremes 
(period of record) 


May 1989 





Drainage Monthly Daily 
area Years mean mean 
(square of in cfs in cfs 
miles) record 


Monthly 


Stream and place mean 


of determination 


(year) 


(year) in cfs 


Percent 
of 
median 





LOW FLOWS 





06454500 


06630000 


06867000 


09415000 


13342500 


50038100 


Niobrara River, above Box 
Butte Reservoir, Nebr 
North Platte River above Seminoe 
Reservoir, near Sinclair, Wyo 
Saline River near Russell, Kans 


Virgin River at Littlefield, Ariz 


Clearwater River (Adjusted) 
at Spalding, Idaho 

Rio Grande De Manati at Highway 2, 
near Manati, Puerto Rico 


15.8 
(1956) 
1,212 
(1981) 

11.3 
(1967) 

55.4 
(1934) 
24,830 
(1941) 
104 
(1977) 


2.50 145 
(1969) 
505 1,166 
(1981) 


3.40 7.00 


(1967) 

46.0 47.3 
(1975) 
10,400 
(1973) 

34.0 85.4 
(1984) 


22,900 





HIGH FLOWS 





1057000 


1173000 


1188000 


1193500 


1204000 


1396500 


1463500 


1491000 


1645000 


1646502 


1667500 


2091500 


2102000 


3085000 


3183500 


Little Androscoggin River 
near South Paris, Maine 

Ware River at Intake Works 
near Barre, Mass 

Burlington Brook near 
Burlington, Conn 

Salmon River near East 
Hampton, Conn 

Pomperaug River at Southbury, 
Conn 

South Branch Raritan River 
near High Bridge, N.J. 

Delaware River at Trenton, N.J 


Choptank River near 
Greensboro, Md 
Seneca Creek at Dawsonville, Md. 


Potomac River (Adjusted) 
near Washington, D.C 
Rapidan River near Culpeper, Va 


Contentnea Creek at 
Hookerton, N.C 
Deep River at Moncure, N.C 


Monongahela River at 
Braddock, Pa 
Greenbrier River at Alderson, W.Va. 


485 
(1937) 
441 
(1984) 
26.7 

(1984) 
438 
(1984) 
433 
(1984) 
313 
(1984) 
30,350 
(1947) 
298 
(1958) 
486 
(1988) 
39,700 
(1988) 
1,229 
(1971) 
2,028 
(1978) 
3,540 
(1958) 
31,250 
(1967) 
5,283 
(1908) 


1,870 
(1916) 
1400 
(1984) 
191 
(1984) 
3830 
(1984) 
3,560 
(1984) 
1730 
(1984) 
138,800 
(1942) 
1410 
(1984) 
3,910 
(1988) 
163,000 
(1932) 
7,390 
(1971) 
5,030 
(1978) 
17,200 
(1950) 
121,000 
(1968) 
32,300 
(1897) 





* Occurred more than once 
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MONTHLY MEAN DISCHARGE OF SELECTED STREAMS 


Area between light-weight solid lines indicates range between highest and lowest record for the month. Dashed line 
indicates median of monthly values for reference period, 1951-80. Heavy line indicates mean for current period. 
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Saline River near Russell, Kansas Drainage area 1,502 sq mi 
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MONTHLY MEAN DISCHARGE OF SELECTED STREAMS 


Area between light-weight solid lines indicates range between highest and lowest record for the month. Dashed line 
indicates median of monthly values for reference period, 1951-80. Heavy line indicates mean for current period. 
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MONTHLY MEAN DISCHARGE OF SELECTED STREAMS 


Area between light-weight solid lines indicates range between highest and lowest record for the month. Dashed line 
indicates median of monthly values for reference period, 1951-80. Heavy line indicates mean for current period. 
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STREAMFLOW DURING MAY 1989 
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7. The first 6 hydrographs are for sites at which new lows 
occurred and the last 15 are for all the sites at which new highs 
occurred. 

A comparison of streamflow conditions during May 1989 
and May 1988 is shown by maps on page 8. In 1989, flows are 
in the above-normal range in a large part of southeastern 
Canada, much of the East, and the central Gulf Coast. In 
contrast, a large area of below-normal range flow extends from 
southern California to Michigan’s lower peninsula. May 1989 
had 350 percent more area with above-normal range flow and 
47 percent less area with below-normal range flow than did 
May 1988. 

May streamflow ranged from 36 percent below median 
(California) to 54 percent above median (Southeast) in five 
areas (graphs on page 10) affected by the drought of 1988. Flow 
decreased from that during April in California (-59 percent) and 
the Northern Great Plains (-26 percent), but increased from that 
during April in the Pacific Northwest (34 percent), Western 
Great Lakes (2 percent), and Southeast (4 percent). Graphs of 
actual streamflow in the five areas for each month of the 1988 
and 1989 water years, and also 1951-80 median streamflow for 
each month are on page 11. 

The combined flow of the 3 largest rivers in the lower 48 
States—Mississippi, St. Lawrence, and Columbia—averaged 
1,344,600 cfs (11 percent below median and in the below- 
normal range) during May, 9 percent less than during April. 
Flow of the Columbia River was in the normal range. Flow of 
the Mississippi River was in the below-normal range after 
decreasing by 33 percent from that for April. Flow of the St. 
Lawrence River was in the below-normal range for the second 
consecutive month despite an 11 percent increase from last 
month. Hydrographs for both the combined and individual 
flows of the “Big 3” are on page 12. Dissolved solids and water 
temperatures at five large river stations are also given on page 
12. Flow data for the “Big 3” and 42 other large rivers are given 
in the Flow of Large Rivers table on page 13. 

Monthend index reservoir contents for May 1989 were in 
the below-average range (below the monthend average for the 
period of record by more than 5 percent of normal maximum 
contents) at 25 of 100 reporting sites, compared with 30 of 100 
during April 1989, including most reservoirs in Wyoming, 
Montana, Washington, California, and Nevada. In contrast, 34 
reservoirs had contents in the above-average range, including 
most reservoirs in New England. “ew York, New Jersey, 
Pennsylvania, the Tennessee Valicy, Texas, and Arizona. 
Contents of the New York City reservoir system increased into 
the average range for May. May 1989 contents were signifi- 
cantly lower than those of May 1988 at 25 of the 100 sites, 
including most sites in North Dakota, Washington, Wyoming, 
and Colorado. The only reservoirs with contents in the below- 
average range and lower than last year (with normal maximum 
contents of at least 1,000,000 acre-feet) were: Lake Sakakawea, 
North Dakota; Fort Peck, Montana; Ross and Franklin D. 
Roosevelt Lake, Washington; and Lake Berryessa, California. 


Graphs of contents for seven reservoirs are shown on page 12 
with contents for the 100 reporting reservoirs given on page 13. 

Precipitation in the United States during May 1989 (provi- 
sional National Weather Service) was slightly below normal in 
the United States as a whole despite well above-normal rainfall 
in much of the Nation (maps on page 18), particularly the Gulf 
Coast States and the Northeast. May record-high precipitation 
fell at sites in Alaska, Louisiana, Michigan, Ohio, West Vir- 
ginia, Pennsylvania, and Connecticut. Record low precipitation 
occurred only in San Juan, Puerto Rico (0.04 inches, 3 percent 
of normal), and Victoria, Texas (0.69 inches, 15 percent of 
normal), the latter indicating the extremes of Texas weather 
since 13.69 inches fell at Houston during the month. A histori- 
cal perspective on May weather ison page 19. Percent of normal 
precipitation in the central United States March 1-May 22, 
1989, is shown by a map (page 20). Restrictions in interpreting 
the Crop Moisture Index are alsoexplained. The Palmer Drought 
Severity map for May 20, 1989 (page 21), shows three areas.of 
extreme drought, all west of the Mississippi River, except the 
easternmost area which extends into northwestern Illinois and 
southwestern Wisconsin. The Crop moisture index map (also 
on page 21) shows two wet areas, each of them in the heart of 
an area of above-normal precipitation during May (Gulf Coast 
and Northeast). 

Mean May elevations at the four master gages on the Great 
Lakes (provisional National Ocean Service data) rose from 
those for April on all except Lake Ontario, and the monthly 


_Mmeans were in the normal range on all four lakes. May 1989 


levels ranged from 0.27 foot higher (Lake Erie) to 0.05 foot 
lower (Lake Ontario) than those for April 1988. Monthly means 
have been in the normal range for 7 months on Lake Superior, 
22 months on Lake Huron, 14 months on Lake Erie, and 1 
month on Lake Ontario. May 1989 levels ranged from 0.50 foot 
higher (Lake Superior) to 0.85 foot lower (Lake Huron) than 
those for May 1988. Stage hydrographs for the master gages on 
Lake Superior, Lake Huron, Lake Erie, and Lake Ontario are on 
page 22. 

Utah’s Great Salt Lake (graph on page 22) remained at the 
April 30 level through May 15, then declined 0.15 foot to 
4,706.50 feet above National Geodetic Vertical Datum of 1929 
on May 31. The lake has declined 0.30 foot since the seasonal 
high of April 1-15 and is 2.60 feet lower than at the end of May 
1988. 

June-August 1989 outlook maps for both temperature and 
precipitation are on page 23. Precipitation is likely to be above 
median in two areas: one including western Texas, parts of 
adjacent States, and also southeastern Colorado and extreme 
southwestern Nebraska; the other extending from just east of 
Lake Michigan to the Atlantic Ocean. Below-median precipi- 
tation is also likely in two areas: one centered on the Tennessee- 
North Carolina border encompassing much of the Southeast; 
the other centered on northern Nevada and including parts of 
adjacent States. 





MONTHLY DEPARTURE OF ACTUAL STREAMFLOW (OCTOBER 1983-MAY 1989) 
FROM MEDIAN STREAMFLOW (1951-80) 
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HYDROGRAPHS FOR THE "BIG THREE" RIVERS 


Area between light-weight solid lines indicates range between highest and lowest record for the month. Dashed line 
indicates median of monthly values for reference period, 1951-80. Heavy line indicates mean for current period. 
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St. Lawrence River at Cornwall, Ont, near Massena, N.Y! 
Drainage area, 298,800 Sq. Mi. 
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Provisional data; subject to revision 


DISSOLVED SOLIDS AND WATER TEMPERATURES, FOR MAY 1989, AT 
DOWNSTREAM SITES ON FIVE LARGE RIVERS 





Stream Dissolved-solids Dissolved-solids 
May discharge concentration® discharge* Water temperature” 
Station data of during 
number Station name following month 
calendar Mini- = Maxi- Mini- Maxi- Mini- Maxi- 
years Mean mum = mum Mean mum mum mum mum 
(cfs) (mg/L) (mg/L) (tons per day) in°C in°C 











01463500 Delaware River at Trenton, N.J. 1989 31,780 67 114 1,754 14,730 10.0 20.0 
(Morrisville, Pa.) 1945-88 15,140 50 123 930 21,790 10.0 285 
(Extreme yr) (1946) (1978) (1965) (1984) 
°12,650 
07289000 Mississippi River at 1989 682,100 200 309 294,200 454,200 : A 24.5 
Vicksburg, Miss 1976-88 807 400 178 295 176,000 954,000 : i 27.0 
(Extreme yr) (1977) (1987) (1977) (1983) 
“838,200 
03612500 Ohio River at lock and dam 53, 1989 447,000 167 220 ---- 175,000 267,000 -- 4 25.5 
near Grand Chain, Ill. (stream- 1955-88 345,900 124 287 o-- 25,500 466,000 --- : 25.0 
flow station at Metropolis, Ill.) (Extreme yr) (1983) (1979) (1976) (1984) 
°296,000 
06934500 Missouri River at Hermann, 1989 46,500 399 467 55,300 41,400 80,500 A 23.0 
Mo. (60 miles west of 1976-88 122,000 211 520 115,800 44,500 272,000 24.5 
St. Louis, Mo.) (Extreme yr) (1978) (1981) (1977) (1983) 


“92.040 
14128910 Columbia River at Warrendale, 1989 267,000 78 92 62,100 49,900 75,200 14.5 


reg. (streamflow station at 1976-88 254,300 67 144 65,800 37,500 102,000 A 16.5 
The Dalles, Oreg.) (Extreme yr) (1976) (1977) (1977) (1983) 
“427,700 


¥ 





“Dissolved-solids concentrations, when not analyzed directly, are calculated on basis of measurements of specific conductance. 
To convert °C to °F: [(1.8 X °C) +32] = F. 


°Median of monthly values for 30-year reference period, water years 1951-80, for comparison with data for current month. 





Provisional data; subject to revision 


FLOW OF LARGE RIVERS DURING MAY 1989 





Average 
discharge May 1989 
through Monthly Percent Change in 
September mean of discharge Discharge near 
Drainage 1985 discharge median from end of month 
area (cubic (cubic monthly previous Cubic Million 
Station (square feet per feetper discharge month feetper gallons 
number Stream and place of determination miles) second) second) 1951-80 (percent) second per day 











01014000 St. John River below Fish River at 5,665 9,758 21,670 85 +33 12,800 8,270 
Fort Kent, Maine 
01318500 Hudson River at Hadley, N.Y............... 1,664 2,908 6,020 +6 2,700 1,750 
01357500 Mohawk River at Cohoes,N.Y.... 3,456 5,683 9,730 +7 2,000 1,300 
01463500 Delaware River at Trenton, N.J............... 5,780 11,670 8,860 11,800 7,630 
01570500 Susquehanna River at 24,100 34,340 56,200 38,900 25,140 
Harrisburg, Pa. 
01646500 Potomac River near 11,560 "44,500 "11,000 10,600 6,850 
Washington, D.C. 
02105500 Cape Fear River at William O. Huske 4,852 5,002 6,630 
Lock near Tarheel, N.C. 
02131000 Pee Dee River at Peedee, S.C................. 8,830 9,871 18,730 2,320 
02226000 Altamaha River at Doctortown, Ga 13,600 13,730 19,240 pile 
02320500 Suwannee River at Branford, Fla 7,880 6,986 3,216 2,550 
02358000 Apalachicola River at 17,200 22,420 28,540 Ba 
hattahoochee, Fla. 
02467000 Tombigbee River at Demopolis lock 15,385 23,520 38,920 7,550 
and dam near Coatopa, Ala. 
02489500 ‘Pearl River near Bogalusa, La. 6,573 9,880 18,870 33,700 
03049500 Allegheny River at Natrona, Pa 11,410 "19,580 ‘37,700 29,800 
03085000 Monongahela River at Braddock, Pa 7,337 42,480 ' 14,300 11,200 
03193000 Kanawha River at Kanawha 8,367 12,550 14,000 6,030 
Falls, W.Va. 
03234500 Scioto River at Higby, Ohio...................... 5,131 4,583 15,130 20,900 
03294500 Ohio River at Louisville, Ky.7...........sccs000 91,170 115,800 256,400 244,000 
03377500 Wabash River at Mount Carmel, lil 28,635 27,660 72,460 66,500 
03469000 French Broad River below Douglas 4,543 6,739 6,514 
Dam, Tenn. 
04084500 _— Fox River at Rapide Croche Dam, 6,010 4,238 4,765 13,940 
near Wrightstown, Wis. 
04264331 St. Lawrence River at Cornwall 298,800 243,900 204,700 245,000 
Ontario - near Massena, N.Y. 
02NG001 St. Maurice River at Grand 16,300 24,910 23,900 20,730 
Mere, Quebec 
05082500 _Red River of the North at Grand 30,100 2,593 21,800 - 2,950 
Forks, N.Dak. 
05133500 Rainy River at Manitou Rapids, Minn 19,400 12,920 17,800 26,700 
05330000 = Minnesota River nea: Jordan, Minn 16,200 3,680 5,642 1,600 
05331000 Mississippi River at St. Paul, Minn 36,800 "41,020 23,960 7 12,300 
05365500 Chippewa River at Chippewa 5,650 5,149 7,362 10,420 
Falls, Wis. 
05407000 Wisconsin River at Muscoda, Wis 10,400 8,710 11,020 10,460 
05446500 Rock River near Joslin, Ill 9,549 6,080 5,950 2,110 
05474500 _— Mississippi River at Keokuk, lowa 119,000 63,790 93,480 50,500 
06214500 Yellowstone River at Billings, Mont 11,795 7,056 5,200 16,900 
06934500 Missouri River at Hermann, Mo 524,200 80,880 57,860 60,700 
07289000 Mississippi River at Vicksburg, 1,140,500 584,000 1,018,000 727,006 
Miss. 
07331000 Washita River near Dickson, Okla 7,202 1,402 1,071 89 
08276500 Rio Grande below Taos Junction 9,730 742 1,590 605 
Bridge, near Taos, N.Mex. 
09315000 Green River at Green River, Utah 44,850 6,391 4,648 
11425500 Sacramento River at Verona, Calif 21,251 19,430 28,850 sae Ls 
13269000 Snake River at Weiser, Idaho 69,200 18,520 24,600 13,400 8,660 
13317000 Salmon River at White Bird, Idaho 13,550 11,390 13,600 19,800 12,800 
13342500 Clearwater River at Spalding, Idaho 9,570 15,510 40,300 20,300 13,120 
14105700 Columbia River at The Dalles, Oreg....... 237,000 '193,500 '261,500 149,600 96,690 
14191000 Willamette River at Salem, Oreg 7,280 ‘23,690 ‘36,170 10,320 6,670 
15515500 Tanana River at Nenana, Alaska 25,600 23,810 10,400 33,000 21,300 


O8MFOOS Fraser River at Hope, 83,800 96,250 61,440 150,420 97,220 
British Columbia. 





‘Adjusted. 

Records furnished by Corps of Engineers. 

3Records furnished by Buffalo District, Corps of Engineers, through International St. Lawrence River Board of Control. Discharges shown 
are considered to be the same as discharge at Ogdensburg, N.Y., when adjusted for storage in Lake St. Lawrence. 

‘Records of daily discharge computed jointly by Corps of Engineers and Geological Survey. 

5Discharge determined from information furnished by Bureau of Reclamation, Corps of Engineers, and Geological Survey. 
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PERCENT OF NORMAL MAXIMUM 


USABLE CONTENTS OF SELECTED RESERVOIRS AND RESERVOIR SYSTEMS 


EXPLANATION 


Average of monthend contents 
Current period 


160 








Lake Sakakawea (Garrison), N.Dak. 
Normal Maximum, 22,700,000 Acre-Feet 


Inna ARMA 




































































































































































Coeur d'Alene Lake, Idaho 
Normal Maximum, 238,500 Acre-Feet 
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Keystone, Okla. 
Normal Maximum, 661,000 Acre-Feet 


















































Bear Lake, Utah-idaho 
Normal Maximum, 1,421,000 Acre-Feet 
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Wanaque, N.J. 
Normal Maximum, 77,450 Acre-Feet 
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Elephant Butte and Caballo, N.M. 
Normal Maximum, 2,442,000 Acre-Feet 
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Lake Sidney Lanier, Ga. 
Normal Maximum, 1,686,000 Acre-Feet 
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USABLE CONTENTS OF SELECTED RESERVOIRS NEAR END OF MAY 1989 


(Contents are expressed in percent of reservoir capacity. The usable storage capacity of each reservoir Is shown in the column headed “Normal maximum."] 


Provisional data; subject to revision 





Reservoir 
bg uses: 
F--Flood control 


Percent of normal 
maximum 





-Irrigation 


I 

\V-- my Average 
P-- of for 
end of 
W-- Industrial 1988 May 


R--Recreation May 


End 


of 


Apr. 
1989 


Normal 
maximum 


(acre-feet)* 


Reservoir 

Hig =e uses: 

F--Flood control 
|--Irrigation 
M--Municipal 
P--Power 
R--Recreation 
W--Industrial 


Percent of normal 


maximum 





End Aver End 
of or of 


May endof Apr. 
1988 


May 1989 





NOVA SCOTIA 
—_ pel. Mulgrave, Falls Lake, 

argaret’s Bay, Black, and 
Panna Reservoirs (P) 


QUEBEC 
Gouin (P) 


MAINE 
Seven reservoir systems (MP) 


NEW HAMPSHIRE 
First Connecticut Lake (P) 
Lake Francis (FPR) 
Lake Winnipesaukee (PR) 


VERMONT 
Harriman (P) 
Somerset (P) 


MASSACHUSETTS 
Cobble Mountain and Borden 
Brook (MP 


NEW YORK 
Great Sacanda' 
Indian Lake (FMP' 
New York City ean 


NEW JERSEY 
Wanaque (M) 


PENNSYLVANIA 
Allegheny (FPR 
Pymatuning (FMR) . 
Raystown Lake (F A) 

Lake Wallenpaupack (| 


MARYLAND 
Baltimore municipal system (M) 


NORTH CAROLINA 
Bridgewater —_ James) (P) 
Narrows (Badin Lake) (P) 
High Rock Lake (P) 


SOUTH CAROLINA 
Lake Murray (P) 
Lakes Marion and Moultrie (P) 


SOUTH — a 
Strom Thurmond Lake (FP 


GEORGIA 
Burton (PR) Day” 
Sinclair (M 


ALABA 
Lake Martin (P) 


TENNESSEE VALLEY 

Clinch ee Norris and Melton 
Hill Lakes (FPR 
Douglas Lake (FPR) 

Hiwassee Projects: Chatuge, 

Nottely, Hiwassee, Apalachia, 
Blue idge, Ocoee 3, and 
Parksville Lakes (EPR) 

Holston Projects: South Holston, 
Watauga, Boone, Fort Patrick 
7. and Cherokee Lakes (FPR) ... 

Little Tennessee Projects: Nantahala, 

Thorpe, Fontana, and Chilhowee 

Lakes (FPR) 


WISCONSIN 
Chippewa and Flambeau (PR) 
Wisconsin River (21 reservoirs) (PR)... 


MINNESOTA 
Mississippi River headwater 
system (FMR) 


NORTH DAKOTA 
Lake Sakakawea (Garrison) (FIPR) 


SOUTH DAKOTA 


“pene (I) 87 
Fourche (I) 


e 74 
tn Francis Cass (FIP) . bs 87 
he (FIP) 


102 
85 93 


39 


63 


52 
59 
80 
67 
102 
83 


226,300 


280,600 
6,954,000 


4,107,000 


76,450 
99,310 
165,700 


116,200 
57,390 


77,920 


786,700 
103,300 
1,680,000 


77,450 
180,000 
188,000 
761,900 
157,800 


261,900 


288,800 


1,862,000 
1,730,000 
104,000 
214/000 
1,686,000 


1,375,000 


1,640,000 
22,700,000 


130,768 
a 200 
9,000 

22) 340. 000 
1,697,000 
432,000 





NEBRASKA 
Lake McConaughy (IP) 


OKLAHOMA 
Eufaula (FAP) 
Keystone (FPR) . 
Tenkiller Ferr 
Lake Altus (F 


OKLAHOMA--TEXAS 
Lake Texoma (FMPRW) 


EXAS 
Bridgeport wi 
Canyon (FMR) 
International Amistad (FIMPW) .. 
International Falcon (FIMPW). 
Livingston (IMW 
Possum Ki 
Red Bluff (P 
Toledo Bend aly aes 
Twin Buttes (FI 
Lake Kemp (IMW) .. 
Lake Meredith (FWM) . 
Lake Travis (FIMPR 


MONTANA 
Canyon iB a IMPR) 
Fort Peck (F len 
Hungry Horse (FIP 


WASHINGTON 
Ross (PR) 
Franklin D. Roose 
Lake Chelan (PR F 
Lake Cushman ( 
Lake Merwin (P) .. 


IDAHO 
Boise River (4 reservoirs) (FIP) . 
Coeur d'Alene Lake (P) 
Pend Oreille Lake (FP) 


IDAHO--WYOMING 
Upper Snake River (8 reservoirs) (MP) 


Bo ) 
Butfalo Bill (IP) 
Keyhole (F) 
Pathfinder, Seminoe, 


cova, 
Glendo, and Guernsey Roservolreti). , 


COLORADO 
John Martin (FIR) 
Taylor Park (IR 
Colorado Big T 


COLORADO adap] STORAGE 


Lake Powell; Flaming Gorge, 
Fontenelle, Navajo, and Blue 
Mesa Reservoirs (IFPR) 


UTAH-4IDAHO 
Bear Lake (IPR) 


CALIFORNIA 
Folsom (FIP) 
Hetch aa (MP) . 
Isabella (FIR) 
Pine Flat (Fl) 
Clair Engle Lake (Lewiston) (P) 
Lake Almanor (P) 


CALIFORNIA--NEVADA 
Lake Tahoe (IPR) 


NEV 
Rye Patch (1) 
ARIZONA--NEVADA 
Lake Mead and Lake Mohave(FIMP)... 
ARI 
San Carlos (IP) 
Salt and Verde River system(IMPR).... 
NEW MEXICO 


Conchas (FIR 
Elephant 


80 


93 
83 
102 
95 
89 


Base: 
PELE 


N 
8 


Bags 
gages 


: > § 
ESSINSSSB 


3888883 


_ 


g 


aN 
won 
aS 

>e: 


a- 


BBSR8 
383888 


3 


ay 
8 388 


2,019,100 


315,700 
2,442,000 





acre-foot = 0.04356 million cubic feet = 0.326 million gallons = 0.504 cubic feet per second day. 
Eto of kilowatt-hours (the potential electric power that couid be generated by the volume of water in storage). 
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WATER LEVEL, FEET BELOW LAND-SURFACE DATUM 


GROUND-WATER CONDITIONS DURING MAY 1989 


Ground-water levels rose in the southern part of the 
Northeast region, including Pennsylvania, Maryland, 
Delaware, New Jersey, Connecticut, Rhode Isiand, and 
parts of New York, and Massachusetts. These seasonal 
rises contributed to the above-normal conditions for this 
time of year in most of the coastal areas, including all of 
Maryland and Delaware, most of Connecticut and Rhode 
Island, and much of Maine. In fact, levels in several key 
wells in Connecticut were the highest recorded for May in 
more than 40 years. Levels near the end of May 
remained substantially below normal only in a few 
observation wells in north-central New England. Else- 
where in the Northeast, levels in observation wells were 
mostly in the normal range of levels for this time of year. 

In the Southeastern States, ground-water levels rose 
last month in Arkansas and in most of West Virginia and 
Virginia. Water levels declined in most of Mississippi and 
Georgia. Net changes in levels were mixed relative to last 
month in North Carolina and Louisiana. Water levels are 
above long-term averages in West Virginia and Kentucky, 
but below average levels are occurring in Arkansas, 
Louisiana, and Georgia. Ground-water levels are mixed 
with respect to average in Virginia and North Carolina. A 
record May high level occurred in the key well in 
Glenville, Gilmer County, West Virginia. Record monthly 


low levels occurred in the key well in Ruston, in northern 
Louisiana, and at Cockspur Island, near Savannah, 
Georgia. 





STATUS OF GROUND-WATER STORAGE 
SY Above normal (within the highest 25 percent 
MS of range of water levels) 


_ Within the normal range 


pizi333 Below normal (within the lowest 25 percent 
of range of water levels) e 


, ‘“ \ 
““\* CHANGE IN 
GROUND-WATER 


STORAGE 
(+ 4] Increase 
(water- 


[___] tte or no cha 
level rise or fall less than 


10 percent of difference between average 
and extreme high or low level) 


Decrease 











Map showing ground-water storage near end of May and change in 
ground-water storage from end of April to end of May. 





MONTHEND GROUND-WATER LEVELS IN KEY WELLS 


Area between light-weight solid lines indicates range between highest and lowest record for the month. Dashed line 
indicates average of monthly levels in previous years. Heavy line indicates level for current period. 





Near a Marquette County, Mich. 
Pipistocene Drift 
27 years of record, 1962-89 
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Al Paradise Valley, Humboldt County, Nev. 
Quaternary Aliuvium Formation 

43 years of record, 1946-89 
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At Mocksville, Davie County, N.C. 
Weathered Granite Formation 
56 years of record, 1932-89 
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Near lowa, Jefferson Parish, La. 
Chicot Sand and Gravel 
49 years of record, 1940-89 
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In the central and western Great Lakes States, 
ground-water levels rose in Ohio and fell in Wisconsin 
and most of Michigan and lowa. Mixed changes in water 
levels occurred in Minnesota. Water levels were mixed 
with respect to long-term averages in Michigan, ranged 
from average to below average in Wisconsin, and were 
below average in Minnesota and lowa. 

In the Western States, ground-water ievels rose in 
Washington and declined in Southern California and New 
Mexico. Mixed water-level changes occurred in most 
Western States, including North Dakota, 
Nebraska, Nevada, Utah, Kansas, Arizo ind Texas. 


idaho 


Water levels were below long-isrm averages in Idaho, 


North Dakota,Southern California, Kansas, and Arizona. 
Levels were mixed with respect to average in 
Washington, Nebraska, Nevada, Utah, New Mexico, and 
Teaas. A new high level for May occurred in the Blanding 
area Utah. Record low May levels occurred in the Las 
Vegas well in Nevada, the Holladay area and Logan area 
wells in Utah, the key well at the Kansas Agricultural 
Experimental Station in Colby, Thomas County, Kansas, 
and in the Hueco Bolsom well in the El Paso, Texas area. 
A record low monthly water level also occurred in a key 
Well in the Halstead area Harvey County, Kansas despite 
a rise in water level last month. 


Provisional data; subject to revision 


WATER LEVELS IN KEY O8SERVATION WELLS IN SOME REPRESENTATIVE AQUIFERS IN 


=RMINOUS UNITED STATES--MAY 1989 





Water level in 
feet with ref- 
erence to land- 
surface datum 


Departure 
from 
average 

in feet 


Net change in water 
level in feet since: 
Last month Last year 


Year 
records 
began 





Aquifer and Location Remarks 





Glacial drift at Hanska, south-central Minnesota 

Glacial drift at Roscommon in north-central 
part of Lower Peninsula, Michigan. 

Glacial drift at Marion, lowa 

Glacial drift at Princeton in northwestern Illinois 

Petersburg Granite, southeastern Piedmont 
near Fall Zone, Colonial Heights, Virginia. 

Glacial outwash sand and gravel, Louisville, 
Kentucky (U.S. well no. 2). 

500-foot sand aquifer near Memphis, Tennessee 
(U.S. well no. 2). 

Weathered granite, Mocksville area, Davie County, 
western Piedmont, North Carolina. 

Sparta Sand in Pine Bluff industrial area, Arkansas... 

Eutaw Formation in the City of Montgomery, 
Alabama (U.S. well no. 4). 

Upper Floridan aquifer on Cockspur Island, 
Savannah area, Georgia (U.S. well no. 6). 

Sand and gravel in Puget Trough, Tacoma, 
Washington. 

Pleistocene glacial outwash gravel, North Pole, 
northern Idaho (U.S. well no. 3). 

Snake River Group: Snake River Plain Aquifer, 
at Eden, Idaho (U.S. well no. 4). 

Alluvial valley fill in Flowell area, Millard County, 
Utah (U.S. well no. 9). 

Alluvial sand and gravel, Platte River Valley, 
Ashland, Nebraska (U.S. well no. 6). 

Alluvial valley fillin Steptoe Valley, Nevada 

Pleistocene terrace deposits in Kansas River 
valley, at Lawrence, northeastern Kansas 

Alluvium and Paso Robles clay, sand, and 
gravel, Santa Maria Valley, California. 

Valley fill, Elfrida area, Douglas, Arizona 
(U.S. well no. 15). 

Hueco bolson, El Paso area, Texas .... 

Evangeline aquifer, Houston area, Texas 


6.85 
-4.10 


—-4.65 
-7.65 
-12.86 
-19.12 
-106.36 
-16.42 


-240.00 
-27.5 


-36.80 


-102.34 


—468.7 


-126.4 


-33.5 


-6.91 


-6.78 
—23.92 


-146.58 


-99.79 


-271.04 
-296.03 





—1.30 
0.15 


+3.60 
—-0.48 


-1.27 
+0.21 


1942 
1935 


0.96 -1.15 
+0.28 0.0 
—1.18 


-.69 
+0.80 
+2.99 


1941 
1943 
1939 
+0.23 


-0.59 1946 


-0.06 +0.31 1941 


+1,67 1932 


-3.70 
+2.3 


1958 
1952 


-2.43 1956 
1952 
1929 
1957 
1929 


1935 


1950 
1953 


1957 


1951 


1965 
1965 











TOTAL PRECIPITATION, INCHES 


MAY 1989 
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PERCENTAGE OF NORMAL PRECIPITATION 


MAY 1989 
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May Weather in Historical Perspective 


Precipitation averaged across the United States for May was 
near the long-term mean (fig. 1) but considerably wetter 
than May 1988, according to preliminary data supplied by 
NOAA's National Climatic Data Center. The areally averaged 
temperature for the nation was slightly warmer than the 
long-term mean (fig. 2). 


The temperature and precipitation rankings for May 1989 for 
the nine U.S. regions are listed in table 1. Regional 
temperature patterns were generally near the median values. 


Figure 1 
U.S. NATIONAL PRECIPITATION 


MAY, 1895-1969 








1905 1915 1925 1935 1945 1955 1965 1975 1985 
YEAR 


National Climatic Data Center, NOAA 





Table 1. Temperature and Precipitation Rankings for 
May 1989, based on the period 1895-1989. 
1 = driest/coldest, 95 = wettest/hottest. 
Region 


Precipitation Temperature 


National 


Northeast 
East North Central 
Central 


Southeast 
West North Central 
South 


Southwest 
Northwest 
West 








A notable cxception is the Southwest region, with the 16th 
coldest May on record. The precipitation pattern was also 
generally near the median values, except in the unusually 
wet Northeast and rather dry West North Central and 
Southwest regions. 


Despite scattered heavy thunderstorms during May in Kansas, 
the period from October 1988 through May 1989 still ranks as 
the 4th driest such period for this key agricultural State 
in the past 95 years. In Nebraska (fig. 3), this was the 
driest such period of record. 


Figure 2 
U.S. NATIONAL TEMPERATURE 


MAY, 1895-1989 








1905 1915 1925 1935 1945 1955 1965 1975 1985 
YEAR 


National Ciimatic Data Center, NOAA 


Figure 2 
NEBRASKA STATEWIDE PRECIPITATION 


OCT-MAY, 1895-96 to 1968-89 











4 T ’ 1 t 
1896 1906 1916 1926 1936 1946 1956 1966 1976 1985 
YEAR 


National Climatic Deta Center, NOAA 
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Percent of Normal Precipitation, 
March 1-May 22, 1989 


One indication of top soil conditions is the percentage of normal 
precipitation received in recent weeks. The figure below depicts 
the percentage of normal precipitation from March 1 through May 
22, 1989. This period includes the heavy rains that fell across 
much of Kansas and Missouri on May 21-22, when amounts of 
1-4 inches were commonplace. Because the cutoff time for the 
regular Weather and Crop Bulletin maps is Saturday, these rains 
are not reflected in the Drought Severity and Crop Moisture 
maps published in this issue. Note that the driest areas are now 
located in lowa, northern lilinois, Wisconsin, Nebraska, and 
northeastern Missouri. Precipitation since March 1 has been 
around half of normal in all these States. In addition, parts of 
Colorado and North Dakota still need more rain. 





Restrictions in interpreting the Crop Moisture Index 





W.C. Palmer developed the Crop Moisture Index (CMI) in 1968 
to measure the degree to which moisture requirements of 
mature, fully rooted crops were met during the previous week. 
The index is the algebraic sum of an evapotranspiration anomaly 
and wetness index. During periods of below-normal rainfall, the 
wetness index is zero while the evapotranspiration anomaly 
index is negative, with the higher absolute values indicating 
greater stress on crops. In cool, dry weather during spring, when 
the evapotranspiration deficit is small, the calculated CMI shows 
only small negative values, and is not necessarily indicative of 
the dryness of the top soil. This is particularly evident in the 
western Com Belt, where much of the top soil has been very dry. 
Caution should, therefore, be used in interpreting the CMI, during 
the spring when crops are shallow rooted or newly planted. See 
the Weekly Weather and Crop Bulletin, May 13, 1986, Vol. 73, 
No. 16 on the limitations of the CMI, and notice the legend on the 
Crop Moisture chart. 


Reference: 
Palmer, W.C., “Keeping Track of Crop Moisture Conditions, 


Nationwide: The New Crop Moisture Index,” Weather- 
wise, Vol. 21, 1968, pp. 156-161. 
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_DROUGHT SEVERITY (LONG TERM, PALMER) 


_May 20, 1989 MODERATE ° 


YS NEXT CHART JUNE 6, 1980 A 
t 


as eee 


-f) 


a 


EXTREME 


EXTREME SEVERE 


nettih deat TY INDEX (PALMER): DEPICTS PRO- 
ver RS) santa DRYNESS b NET WES: 
teh we ahs S. Au re FRON Ne aT 


pan G- TERM E RN NARGES 
NB DEED PERCOLATION, AS HELL AS  EVAPOTRANSSI RATION, 


‘ MODERATE 
c MEASURING DISQUPTIVE EFFECT F PROLONGED 
58 RaTEP Suit ve ELONDHIES: eres (SEVERE | AODERATE 
ASTER, SUGRT O8 WKETAESSZAND REFLECTING THE GENERAL, LO! es 
TER satus ae ATER SUPPLIES IN AQUIFE RS, RESERVOIRS, AND STREAMS. sf 


y 
LPT TAT IONS ‘ 1s. NOT cereree LY INDICATIVE OF SHORT TERM (FEW WEEKS) SEVERE 
STATUS C= BROGG37 OF WETNESS SUCH AS FREQUENTLY AFFECTS CROPS AND y 
PIELD OPERATIONS (THIS 1S INDICATED BY THe CROP MOISTURE INDEX). . SOMUSOA JOINT AGRICULTURAL MEATIER FACILITY 











CROP MOISTURE INDEX 
SLIGHTLY (SHORT TERM, CROP NEED VS. AVAILABLE WATER IN 5-FT. SOIL PROFILE) 


May 20, 1989 
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(From Weekly Weather and Crop Bulletin prepared and published by the NOAA/USDA Joint Agricultural Weather Facility) 
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GREAT LAKES ELEVATIONS 


Area between light-weight solid lines indicates range between highest and lowest record for the month. Dashed line 
indicates median of monthly values for reference period, 1951-80. Heavy line indicates mean for current period. Data from 
National Ocean Service. 








Lake Superior at Marquette, Mich. 576 Lake Erie at Cleveland, Ohio 


EET TULLE OUT 


x Papen » 
N V4 


"4 
574 
mutths TNT 


N 




















N 





N PN 4 




































































































































































598 








568 
AMJJ ASONDJ FMAMJJASONDJFMAMJ AMJJASONDJ FMAMJJASONDJFMAMJ 
1987 1988 1989 1987 1988 1989 








Lake Huron at Harbor Beach, Mich. Lake Ontario at Oswego, N.Y. 
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Fluctuations of Great Salt Lake, January 1982 through May 1989 





Record high 4211.85 feet 
June 3-8, 1986 / 
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Record low 4191.35 feet 
October-November 1963 
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PRECIPITATION OUTLOOK FOR JUNE THROUGH AUGUST 1989 
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EXPLANATION OF DATA (Revised April 1989) 


Cover map shows generalized pattern of streamflow for the month based on 
provisional data from 183 index gaging stations—18 in Canada, 163 in the 
United States, and 2 in the Commonwealth of Puerto Rico. Alaska, Hawaii, 
and Puerto Rico inset maps show streamflow only at the index gaging stations 
that are located near the point shown by the arrows. Classifications on map are 
based on comparison of streamflow for the current month at each index station 
with the flow for the same month in the 30-year reference period, 1951-80. 
Shorter reference periods are used for one Canadian index station, two Kansas 
index stations, and the Puerto Rico index stations because of the limited 
records available. 

The streamflow ranges map shows where streamflow has persisted in the 
above- or below-normal range from last month to this month and also where 
streamflow is in the above- or below-normal range this month after being in 
a different range last month. Three pie charts show: the percent of stations 
reporting discharges in each flow range for both the conterminous United 
States and southem Canada, and also the percent of area in each flow range 
for the conterminous United States and southern Canada. The bar graph shows 
total mean and total median flow for all reporting stations in the conterminous 
United States and southem Canada. 


The comparative data are obtained by ranking the 30 flows for each month 
of the reference period in order of decreasing magnitude—the highest flow is 
given a ranking of 1 and the lowest flow is given a ranking of 30. Quartiles (25- 
percent points) are computed by averaging the 7th and 8th highest flows (upper 
quartile), 15th and 16th highest flows (middle quartile and median), and the 
23rd and 24th highest flows (lower quartile). The upper and lower quartiles set 
off the highest'25 percent of flows and lowest 25 percent of flows, respectively, 
for the reference period. The median (middle quartile) is the middle value by 
definition. For the reference period, 50 percent of the flows are greater than the 
median, 50 percent are less than the median, 50 percent are between the upper 
and lower quartiles (in the normal range), 25 percent are greater than the upper 
quartile (above normal), and 25 percent are less than the lower quartile (below 
normal). Flow for the current month is then classified as: in the above-normal 
range if itis greater than the upper quartile, in the normal range if itis between 
the upper and lower quartiles, and in the below-normal range if it is less than 
the lower quartile. Change in flow from the previous month to the current 
month is classified as seasonal if the change is in the same direction as the 
change in the median. If the change is in the opposite direction of the change 
in the median, the change is classified as contraseasonal (opposite to the 
seasonal change). For example: at a particular index station, the January 
median is greater than the December median; if flow for the current January 
increased from December (the previous month), the increase is seasonal; if 
flow for the current January decreased from December, the decrease is 
contraseasonal. 

Flood frequency analyses define the relation of flood peak magnitude to 
probability of occurrence or recurrence interval. Probability of occurrence is 
the chance that a given flood magnitude will be exceeded in any one y®ar. 
Recurrence interval is the reciprocal of probability of occurrence and is the 
average number of years between occurrences. For example, a flood having a 
probability of occurrence of 0.01 (1 percent) has a recurrence interval of 100 
years. Recurrence intervals imply no regularity of occurrence; a 100-year 
flood might be exceeded in consecutive years or it might not be exceeded in 
a 100-year period. 

Statements about ground-water levels refer to conditions near the end of 
the month. The water level in each key observation well is compared with 
average level for the end of the month determined from the 30-year reference 
period, 1951-80, or from the entire past record for that well when only limited 
records are available. Comparative data for ground-water levels are obtained 
in the same manner as comparative data for streamflow. Changes in ground- 
water levels, unless described otherwise, are from the end of the previous 
month to the end of the current month. 

Dissolved solids and temperature data are given for five stream-sampling 
sites that are part of the National Stream Quality Accounting Network 
(NASQAN). Dissolved solids are minerals dissolved in water and usually 
consist predominately of silica and ions of calcium, magnesium, sodium, 
potassium, carbonate, bicarbonate, sulfate, chloride, and nitrate. Dissolved- 
solids discharge represents the total daily amount of dissolved minerals 
carried by the stream. Dissolved-solids concentrations are generally higher 
during periods of low streamflow, but the highest dissolved-solids discharges 
occur during periods of high streamflow because the total quantities of water, 
and therefore total load of dissolved minerals, are so much greater than at times 
of low flow. 
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